At the outset, it is noted that new independent Claims 117, 130, 134 and 145 are 
supported by the original claims as filed as well as by page 9, lines 19-20 of the present 
specification. Claims 119, 136 and 149 clarify that the crystallographic and NMR data relate 
to the 19 kilodaltan C-terminal fragment of the MSP-1 protein. See pages 37-47 of the 
present specification. 

Claims 68 -1 16 stand provisionally rejected under the judicially created doctrine of 
obviousness-type double patenting over Claims 1-19 and 43 of co-pending Application Serial 
No. 09/125,031 and Claims 1 to 14, 37 and 38 of co-pending Application Serial No. 
09/125,032. For the following reasons, this rejection is respectfully traversed. 

First, U.S. Patent Application Serial No. 09/125,032 has been expressly abandoned. 
Therefore, this ground of rejection is moot. 

Second, as to S.N. 09/125,031, a Restriction Requirement was issued in both that and 
the present application. In the present application, Applicants elected the Group I claims 
drawn to proteins. In U.S. Application Serial No. 09/125,03 1, nucleic acid and vectors were 
elected. 

Therefore, the present invention is clearly patentably distinct from the elected subject 
matter in SN 09/125,031. This is evidenced by Paper No. 8 of the present application, i.e. a 
Restriction Requirement 1 issued August 31, 1999. The Examiner deemed therein that the 
protein claims and the vector and nucleic acid claims were considered patentably distinct. 
Otherwise the Requirement would not have been made. 

Therefore, in view of the above, this ground of rejection is deemed moot. 

Claims 68-1 16 stand rejected under 35 U.S.C. §112, first paragraph. For the 
following reasons, this rejection is respectfully traversed. 

1 A five-way restriction requirement was made therein. 
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In essence, the Examiner opines that the specification fails to teach the recombinant 
proteins as presently claimed and, as such, not in accord with Vas-Cath Inc. v. Mahurkar 2 . 
Applicants respectfully disagree with the Examiner for the following reasons. 

First, 16 to 34 of the specification teach the skilled artisan how to construct the 
various recombinant proteins of the present invention. Figures 1A, IB, 1C and ID illustrate 
the various recombinant sequences used to make the recombinant proteins of the present 
invention. Moreover, Figure 2 illustrates that soluble recombinant antigen is produced by the 
vectors of the present invention (using SDS-PAGE). Thus, the sequences are, in fact, 
described by their chemical structure in the specification. 

Second, one skilled in the art would clearly recognize that the present inventors had 
possession of the recombinant protein residues, since the specification as well as the articles 
cited therein clearly illustrate this point. 

Third, all that the "written description" requirement of 35 USC 1 12 requires is that 
those skilled in the art recognize that Applicants made the invention claimed. Moreover, it is 
clear from Amgen. Inc. v. Chugai Pharmaceutical Co. . 18 USPQ 2d 1016 (Fed. Cir. 1991), 
that the understanding or level of skill in the pertinent art should also be taken into 
consideration. In this field of biotechnology, the level of skill is high, actually necessitating 
less not more disclosure. 

Therefore, in view of the above, withdrawal of this rejection is respectfully requested. 

Claims 68 to 116 have been rejected under 35 U.S.C. §112, first paragraph for 
ostensible lack of enablement. For the following reasons, this rejection is respectfully 
traversed. 

In rendering this rejection, the Examiner purports that since the epitopes of the 
2 See page 4 of the Official Action. 
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claimed recombinant protein are not defined, the present invention is not enabling. 
Applicants disagree with this conclusion for the following reasons. 

First, it was well known in the art that the C-terminal MSP-1 19 sequence has two 
epidermal growth factor-like domains as confirmed by Blackman et ah attached as Annex L 
EGF-like domains were structurally known prior to the filing of the present invention as 
described by cite 22 in the references of Annex I. 

The present specification clearly states at least on pages 9 and 41 that these two EGF- 
like domains form a defined entity which are likely to be essential for the active principal in 
recombinant analogs. Moreover, Figure 1 1A, for example, illustrates the backbone of one of 
the recombinant proteins and the disulfide bridges which are found in the two EGF-like 
regions. These disulfide bridges are deemed to be important to induce an immune response 
in vivo, which is taught throughout the specification. It was further shown that under reduced 
conditions, which means that the disulfide bonds are broken, the conformational epitopes are 
not recognized by human serum and thus do not induce an immune response. 

Therefore, the specification clearly teaches that to maintain an immune response the 
conformational epitopes, which are illustrated with respect to the amino acid positions in, for 
example, Figure 1 1 A are necessary. 

Finally, Figure 4 shows the alignment between P. vivax and P. cynomolgi. Applicants 
submit that it would not be undue experimentation to make constructs and test them for the 
conformational epitopes. See the discussion above regarding the level of skill in this art and 
the clear implication as well for the "enablement" question posed by the Examiner. Amgen 
v. Chugai . 

Therefore, in view of the above, withdrawal of this rejection is respectfully requested. 
Claims 70 and 95 have been rejected under 35 U.S.C. § 102(b) as being anticipated by 
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Shi et aL as evidenced by Egan et al . For the following reasons, this rejection is respectfully 
traversed. 

Certain of the new Claims recite the atomic coordinates in Annexes I, II or III, as well 
as the NMR fingerprints of Figures 12.0a to 12.2c. The atomic coordinates, as well as the 
NMR data are for P. cynomolgi MSP- 1 19 , P. vivax MSP- 1 19 and P. falciparum MSP- 1 19 , 
respectively. 

Shi et al relates to three known natural variant forms of the yeast-expressed 
recombinant 19-kDA fragment of Plasmodium falciparum that are referred to as E-KNG, Q- 
KNG and E-TSR antigens. These variants have either a Q or E in the first EGF-like domain 
at position 1644 and in the second EGF-like domain, amino acid residues at positions 1691, 
1700 or 1701 have been found to be either TSR or KNG. 

Shi et al does not disclose recombinant constructs from P. cynomolgi MSP-1 19 or P. 
vivax MSP-1 19 and therefore this rejection should only apply, at least, with respect to P. 
falciparum MSP-1 19 . 

The Examiner purports that the NMR data and the crystallography data are inherent in 

the recombinant yeast produced 19-kDa fragment of the MSP-1 antigen. However, the 

recombinant protein produced in Shi et al does not have the GPI anchor. This is evidenced 

by Kaslow et al . filed in the last response dated July 24, 2000, as Annex II (hereinafter 

referred to as old Annex II). More specifically, Kaslow et al states the following at page 286: 

One possible explanation for this apparent inconsistency is that 
parasite-produced MSP1 19 is modified by a GPI anchor 
whereas the rMSPl 19 is not. 

Since rMSPl 19 stands for the recombinant protein, it is clear that recombinant protein 

produced in Shi et al does not anticipate previous Claims 70 and 95. 

Moreover, a 1996 Abstract (#683) enclosed as new Annex II teaches that the 19 kD 
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C-terminal fragment from P. falciparum MSP-1 did not react with conformational epitope 
monoclonal antibodies unless the recombinant protein was reduced. 

This is in contrast to the claims of the present invention, which recite that the 
recombinant protein is unstable in a reducing agent. 

Therefore, in view of the above, withdrawal of this rejection is respectfully requested. 

Claims 70 and 95 have been rejected under 35 U.S.C. § 102(b) as being anticipated by 
Egan et al . For the following reasons, this rejection is respectfully traversed. 

Egan et al disclose the relationship between cellular and humoral immune responses 
to defined epitopes of the C-terminal MSP-1 protein of Plasmodium falciparum in immune 
blood donors 

Egan et al does not disclose recombinant constructs from P. cynomolgi MSP-1 19 or P. 
vivax MSP-1 19 and, therefore, this rejection should only apply, at most, with respect to P, 
falciparum MSP-1 19 . 

Egan et al disclose that T-cell responses in reduced recombinant proteins and linear 

peptides were more prevalent than responses to disulfide-bonded proteins suggesting that the 

complex disulfide-bonded structure of native MSP-1 19 may inhibit antigen processing or 

presentation. More specifically, the following is stated at page 3025 of Egan et al prior to the 

heading Materials and Methods: 

In addition, we provide evidence that the structure of MSP-1 19 
with its numerous disulfide bonds, may inhibit antigen 
processing or presentation and that reduction of the antigen 
prior to presentation to T cells can, at least in vitro significantly 
enhance its recognition (emphasis added). 

This is the exact opposite teaching of the present invention wherein the recombinant 

19 C-terminal fragment of MSP-1 is unstable in a reducing medium. Hence, Egan et al teach 

away from the present invention. 
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Moreover, the recombinant antigens set forth under Materials and Methods section of 
Egan et al were the 19-kDA protein produced as a fusion protein in E. coli and the MAD20 
version of MSP-1 19 obtained from David Kaslow which was expressed in yeast. 

With respect to the protein expressed in E. coli, it was well known that such a protein 

does not form correct disulfide bonds. This fact is evidenced in U.S. Patent 5,720,959, of 

record, wherein at column 2, lines 10 to 15, the following was stated: 

Since it is a well known observation that proteins expressed as 
intracellular proteins in E. coli do not form correct disulfides... 

Therefore, the conformational data obtained from the E, coli expressed 19 kDa MSP-1 19 

protein would not be the same as those claimed in the Annexes. This is evidenced by Figure 

1 1 A in the present specification where the disulfide bridges were definitely indicated. 

Furthermore, with respect to the MAD20 sequence, this was obtained from David 
Kaslow and was reproduced in yeast. Once again, the Examiner's attention is directed to old 
Annex II of record wherein it is clearly stated that the rMSP-1 1 9 produced in yeast does not 
have the GPI anchor. The main author of the Annex II publication is David Kaslow. 

Moreover, a 1996 Abstract (#683) enclosed as new Annex II teaches that the 19 kD 
C-terminal fragment from P. falciparum MSP-1 did not react with conformational epitope 
monoclonal antibodies unless the recombinant protein was reduced. 

This is in contrast to the claims of the present invention, which recite that the 
recombinant protein is unstable in a reducing agent. 

Therefore, the present invention is clearly not anticipated by Egan et al . Withdrawal 
of this rejection is respectfully requested. 

Claims 70 and 95 have been rejected under 35 U.S.C. § 102(b) as being anticipated by 
Holm et al . For the following reasons, this rejection is respectfully traversed. 

Holm et al was published on November 1, 1997, as evidenced by Annex III, which is 
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less than one year prior to the filing date of the present invention. Therefore, Holm et al does 
not quality as prior art against the present application under 35 U.S.C. § 102(b). 

Therefore, withdrawal of this rejection is respectfully requested. 

Claims 68 to 116 have been rejected under 35 U.S.C. § 102(a) as being anticipated by 
Chang et al . This rejection is respectfully traversed. 

Chang et al disclose a recombinant Baculovirus 42-kilodalton C-terminal fragment 
from Plasmodium falciparum MSP-1 protein and the protection of this 42-kilodalton 
fragment of Aotus monkeys against malaria. 

The Examiner purports that Chang et al discloses a 19 kD C-terminal fragment of 
MSP-1 from P. falciparum. However, Chang et al do not disclose that this construct remains 
anchored to the surface of the Plasmodium parasite at the end of its penetration phase into 
human erythrocytes during an infectious cycle as presently claimed. This is evidenced by the 
coding region that stops at Ser 1705. 

In contrast, in the present specification at least at page 17, the construction stopped at 
He 1726, which gave rise to the GPI anchor. 

Further, Chang et al fail to disclose a recombinant protein of Plasmodium cynomolgi. 

The new claims relating to vaccinating compositions and those claims dependent 
thereon now recite that the compositions contains alum. As pointed out at least on page 26, 
the only adjuvant, which is currently allowed in man is alum. Chang et al teach 
administering their Bv p 42 protein in Freund's adjuvant only. Therefore, the newly presented 
claims directed to this subject matter are not anticipated by Chang et al . 

In view of the above, withdrawal of this rejection is respectfully requested. 

Claims 68 to 116 have been rejected under 35 U.S.C. § 102(e) as being anticipated by 
Druihle et al . U.S. Patent 5,690,941. 
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Druihle et al teach specific peptides that are recognized by antibodies recognizing the 
sporozoite and hepatic stages of Plasmodium falciparum, but do not recognize the blood 
stage of Plasmodium falciparum. 

In contrast, the present invention is directed to merozoite form that is the blood stage 
of the Plasmodium parasite. 

The Examiner purports that the peptides in Druihle et al inherently comprise a portion 
of the pl9 C-terminal fragment. Applicants totally disagree with this conclusion since 
Druihle et al explicitly excludes any blood stage peptides, which are encompassed by the 
claims of the present invention. 

Indeed, as set forth in Annex IV, the life cycle of the malaria parasite dictates the type 
of vaccines that can be used for malaria, i.e., at the sporozoite, merozoite or gamete levels of 
the life cycle. The sporozoite protective epitope is made up of four amino acids repeated 
twenty-three times. Hence, it is quite different from the presently claimed merozoite 
recombinant protein and vaccinating compositions which contain two epidermal growth 
factor regions. Hence, the peptide described in Druihle et al does not inherently contain the 
pl9-C terminal fragment of MSP- 1. 

Therefore, in view of the above, withdrawal of this rejection is respectfully requested. 

Claims 68 to 1 16 have been rejected under 35 U.S.C. § 102(e) as being anticipated by 
Holder et al . U.S. Patent No. 5,720,859. For the following reasons, this rejection is 
respectfully traversed. 

Holder et al teach the use of truncated 48 amino acid sequences in isolation from the 
sequences naturally occurring MSP-1 protein for use as a vaccine against malaria. These 
sequences encode only the EGFl-like and the EGF2-like domains. 

Holder et al fail to teach that the C-terminal fragment remains anchored to the surface 
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of the Plasmodium parasite. 

Moreover, Holder et al is not directed to a 19 kDa recombinant protein or vaccinating 
composition from Plasmodium cynomolgi. 

Therefore, Claims 68 to 116 are not anticipated by Holder et al . Thus, in view of the 
above, withdrawal of this rejection is respectfully requested. 

Claims 68 to 116 have been rejected under 35 U.S.C. § 102(b) as being anticipated by 
Egan et al (1995). For the following reasons, this rejection is respectfully traversed. 

Egan et al disclose the expression of MSP-1 19 in E. coli 9 as well as in yeast. As 
proven above, proteins expressed in E. coli do not retain the necessary disulfide bridges 
needed for antigenicity. Hence, the recombinant protein of Egan et al would not induce an 
immune response and inhibit parasitemia, as recited in the claims. 

With respect to the recombinant protein expressed in yeast, the construct that was 
used in cited as publication 23. Cited publication 23 is Kaslow et aL which was the 
publication attached as old Annex II in the last filed response. This publication taught the 
GPI anchor sequence was not present in their recombinant construct. 

Moreover, a 1996 Abstract (#683) enclosed as new Annex II teaches that the 19 kD 
C-terminal fragment from P. falciparum MSP-1 1 did not react with conformational epitope 
monoclonal antibodies unless the recombinant protein was reduced. It should also be noted 
that RC Kaslow is an author of this Abstract. 

This is in contrast to the present invention, wherein the recombinant protein is 
unstable in a reducing agent. 

Since all of the above elements are missing from the teachings of Egan et al . this 
reference clearly does not (and could not) teach the presently-claimed invention. 

Therefore, in view of the above, withdrawal of this rejection is respectfully requested. 
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Claims 68-1 16 have been rejected under 35 U.S.C. §103(a) as being unpatentable 
over Claims 1-9 and 43 of co-pending application SN 09/125,031 and Claims 1-14 and 37-38 
of co-pending application SN 09/125,032. For the following reasons, this rejection is 
respectfully traversed. 

Since SN 09/125,032 has been abandoned and S N 09/125,031 has the same assignee 
as the present invention, this rejection is not proper in view of 35 U.S.C. § 103(c). 3 

Therefore, in view of the above, withdrawal of this rejection is respectfully requested. 

Claims 68-1 16 have been rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Claims 1-19 and 43 of co-pending SN 09/125,031 and Claims 1-14 and 37-38 of co- 
pending SN. 09/125,032. For the following reasons, this rejection is respectfully traversed. 

Since SN 09/125,032 has been abandoned and SN 09/125,031 has the same assignee 
as the present invention, this rejection is not proper in view of 35 U.S.C. § 103(c). 

Therefore, withdrawal of this rejection is respectfully requested. 

Accordingly, in view of all of the above, it is believed that the present application 

now stands in condition for allowance. Early notice to this effect is earnestly solicited. 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 

WILLIAM E. BEAUMONT 
REGISTRATION NUMBER 30,996 

Attorney of Record 
Registration No. 24,618 



3 35 USC 103 (c) recites that "[s]ubject matter developed by another person, which 
qualifies as prior art only under one or more of subsections (e), (f), and (g) of section 102 of 
this title, shall not preclude patentability under this section where the subject matter and the 
claimed invention were, at the time the invention was made, owned by the same person or 
subject to an obligation of assignment to the same person. 
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Claims 68-1 16 (Cancelled) 
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